Peptide chiral purity determination: hydrolysis in deuterated acid, derivatization with Marfey's reagent and analysis using high-performance liquid chromatography-electrospray ionization-mass spectrometry.
A high-performance liquid chromatography-electrospray ionization-mass spectrometric (LC-ESI-MS) method is presented that allows rapid and accurate determination of amino acid chiral purity in a peptide. Peptides are hydrolyzed in hydrochloric acid-d1/acetic acid-d4 and then converted to diastereomers by derivatization with 1-fluoro-2,4-dinitrophenyl-5-L-alanine amide (FDAA, Marfey's reagent). Mixtures of D- and L-amino acid diastereomeric pairs are resolved in one chromatographic separation using conventional reversed-phase high-performance liquid chromatography. Hydrolysis in a deuterated solvent is necessary because the original ratio of D-/L-amino acids present in a peptide changes during acid hydrolysis due to racemization. Peptide hydrolysis in deuterated acids circumvents this problem by labeling each amino acid that racemizes with one deuterium at the alpha-carbon. An increase in molecular mass of one atomic mass unit allows racemized amino acids to be distinguished from non-racemized amino acids by mass spectrometry. This procedure was used to determine the chiral purity of each amino acid in a purified, hexapeptide by-product (Arg-Lys-Lys-Asp-Val-Tyr) present in a kilogram batch of the synthetic pentapeptide, thymopentin (Arg-Lys-Asp-Val-Tyr).